The basic protocol for each experiment was the following: a healthy adult male rat of the Sherman strain was sacrificed. His liver was immediately removed and placed in 0.9 per cent NaCl at 0°C. The liver was sliced with a Stadie-Riggs microtome designed to prepare slices 0.5 mm. thick. Each slice was immediately placed in a 20 ml. beaker containing 5 ml. of incubation medium and kept in a mixture of water and crushed ice at 00 C. The standard incubation medium was Hastings' bicarbonate buffered at pH 7.8 (4) . The beaker and medium were weighed before and after addition of the slices, and the weight of the slices was calculated by difference. The weight of liver slices used was 200 to 300 mg. per incubation vessel.
Incubation medium was then added to each beaker to a final volume of medium in milliliters equal to 30 times the weight of the slices in grams (i.e., when the slices were calculated to weigh 0.2 Gm., the volume of the medium was made up to 6 ml.).
A preparation of HIFC 8 was next added, contained in a volume of 0.9 per cent NaCl equal to 10 per cent of the final volume of the incubation medium (i.e., when the final volume of the medium was 6 ml., the HIFC was added in 0.6 ml. of 0.9 per cent NaCl). Vitamin Incubation was performed in a Dubnoff metabolic shaker-incubator. The gas phase was 95 per cent O2-5 per cent CO,, shaking was at 92 cycles per minute, and the period of incubation was three hours.
At the termination of incubation, the supernatant solution was decanted and the slices were washed in 30 volumes of incubation medium at 30 C. After washing, the slices were incubated for five minutes in another 30 volumes of incubation medium at 37.5°C., the medium was decanted, and a final wash in 30 volumes of incubation medium at 30 C. was performed. Radioactivity retained in the slices was determined in a well-type scintillation counter. Each sample was counted for a minimum of 10,000 counts. Radioactivity was expressed as counts per gram of wet liver slices per minute.
All experiments were done in duplicate. In each table, the counts of duplicate samples have been averaged and the average reported. Individual samples rarely exceeded a 5 per cent deviation from the average, except where total counts were less than 300.
RESULTS

Buffers
In standard medium, with or without added pyruvate (4), the uptake of vitamin B,2-Co60 by liver slices incubated with HIFC is as much as tenfold that observed in controls (Table I) . In Krebs-Ringer phosphate buffer at pH 7.2 (6), addition of HIFC resulted in uptakes of vitamin B12-Co80 that were two to three times greater than controls (Table I) (Table II) . Heating liver slices Immersion of the beaker containing liver slices in a boiling water bath for 10 minutes prior to incubation had no measurable effect on the retained radioactivity of control liver slices (Table  III) . However, such heating abolished the enhancement of vitamin B_2-Co60 uptake associated with the addition of HIFC.
Heating HIFC
The addition of HIFC which had been heated in a water bath at 1000 C. resulted in slight, if any, enhancement of uptake of vitamin B12-C60 (Table III ). The differences in increase of uptake with unheated HIFC in experiments C and D are due to variation from rat to rat.
2,4-dinitrophenol
Addition of 2,4-dinitrophenol in a concentration of 10-4M did not diminish the influence of HIFC on the uptake of vitamin B12-Co60 (Table  III) .
Time of incubation
In the presence of HIFC, the rise in vitamin B12-Co80 uptake throughout the first hour appears to be quite rapid, with decrease in uptake per unit time appearing subsequently (Figures 1  and 2 ).
Temperature It is noteworthy that the effect of HIFC in enhancing the uptake of vitamin B12-Co6" is demonstrable at 30 C. as well as at 37.5°C. (Figure 2 ).
Ionic composition of incubation medium
Each of the ions of the standard medium, with the exception of chloride, was replaced in turn with an equivalent millimolar concentration of another ion present in the incubation medium (Table II) .
No significant effect on vitamin B12-Co60 uptake was observed in control slices regardless of the ion replaced. The enhancing effect of HIFC was demonstrable in the absence of any one ion except calcium. In the absence of calcium, HIFC actually decreases the uptake of vitamin B12-Co6".
Unpublished observations indicate the explanation of this phenomenon is that the vitamin B,2-Co80 is all bound to HIFC, and therefore unavailable to the liver slices except in the presence of calcium.
Incubation of liver slices in 0.9 per cent NaCl with and without added calcium results in uptakes of vitamin B,2-Co80 similar to those observed in the standard medium with and without calcium (Table II) .
The uptake of vitamin B12-Co60 in the presence of added HIFC was greater at a concentration of 10 mM calcium than at 1 mM. At 0.1 mM, there was no enhancing effect on addition of HIFC (Table IV) .
The possibility was investigated that a divalent ion close to calcium in the periodic table might substitute for calcium. Strontium was found to be an effective substitute; other ions studied were not. These included: magnesium, cobalt, barium, cadmuim, mercury, tin, zinc, and beryllium. For these studies Krebs-Ringer solution buffered at pH 7.5 with 0.1 M trishydroxy-amino-methane buffer (7) was used. In this buffer, 10 mM concentrations of all the ions tested could be reached, (except in the cases of barium, tin, and zinc, where somewhat lower concentrations had to be used). As noted in Table V, 
